DFT study of the dual catalytic role of L-proline in the aldol reaction and the effect of water on it.
The aldol reaction in the presence of L-proline acting as an organocatalyst is a well-known example of asymmetric synthesis. Many theoretical and experimental studies have been carried out to probe the mechanism of this reaction. In this work, two levels of density functional theory in the gas phase and DMSO were used to elucidate the best pathways for this reaction, with the enamine and enol considered intermediates and L-proline considered either a reactant or a facilitator. The calculations indicated that both intermediates are formed simultaneously in the reaction medium. Interestingly, the formation of the enamine intermediate predominates in DMSO at room temperature, whereas the enol becomes the predominant intermediate upon the addition of water. Graphical Abstract The dual role of L-proline leads to single stereoisomeric aldol product via two completely different pathways.